In this chapter, I will (1) review the concept and function of projective mechanisms on a psychodynamic basis. In this section, I will outline the relation of projection to the unconscious, its use in innerpsychic dynamics, and the underlying mechanisms for its use in psychotherapy like creativity, imagination, and symbolization; (2) give an overview over the use of projective methods for testing and diagnosis in the psychological sciences; and (3) exemplify the use of projective methods in diagnostics and psychotherapy of children and adolescents. I will present current methods based on drawing, verbally describing and imaginating, and playing arts, focusing on sand play therapy and miniature figure play.
1. Concept and function of projective mechanisms
The relation of projections to the unconscious
The Latin word "proiectus" means "to throw forth," or "to cast forward," and with regard to psychological sciences, several definitions have been provided. First of all, Sigmund Freud [1] described the "classical" projection as defense mechanism when the ego is threatened and refuses to acknowledge the trait, it attributes the trait to the outside world [2] . Later on, Freud broadened his view of projective mechanisms and refers the term projection to a general primitive mechanism, not only a defense mechanism, implying that projection may also be present when there is no conflict [3] .
In this sense, the attributive projection can be understood as "ascribing one's own motivations, feelings, and behavior to other persons" [2] . This definition seems to be the most common, but contributed largely to an expanded understanding of projective mechanisms. A translating function of projections may be that characteristics of objects, for example, moral attributions such as "good", "bad," or "angry" can be transferred to another object, which seems to be less dangerous for the stability of the psychic system. Moreover, the connector function might be a possibility to link not closely related objects, or objects of diametrical attributes without generating internal psychological conflicts.
The main prerequisites for the application of projective techniques seem to be creativity, imagination, and the capability of symbolization [19, p. 27] . Of note, these prerequisites depend on the respective developmental level and are influenced by other steps in development, such as speech, conceptualization, abstractive ability, fine and gross motor skills, as well as the level of intelligence. Moreover, the influence of culture, descent and origin, religious belief, moral values, and educational history may strongly contribute to the usefulness of the application of projective techniques in children and adolescents. For example, in the author's clinical experience with children and adolescents with an Islamic background originating from Syria, Iraq, and Afghanistan, these children do not easily use drawing or graphic techniques as means of expression. Thus, projective techniques such as human figure drawings may not be valid tools of assessment.
Another field of special care compromises the child's cultural experiences with magic. For example, in cultures where witchcraft and magical forces are present in every-day life, for example in West-African or indigenous cultures of the Americas, deliberate use of the Figure 1 . Depiction of projective pathways of objects or their representations, respectively. Inner unconscious objects can either project onto objects in the conscious which are also intrapsychic objects (1) or they can project onto objects in the outer world (2) . In reverse, outer objects can project onto inner objects via internatization (3) . Moreover, intrapsychic unconscious objects can project onto other intrapsychic onconscious objects (4) . Finally, objects can project onto intermediate objects (5), a preferential way in children. (Ubw = the unconscious, Bw = the conscious).
respective test which is to be applied should be made, since these tests may be threatening to the child, or nonprojective mechanisms come into the foreground, diminishing the validity of the test result.
A third aspect is, for example, the connotation of specific animals, such as pigs, as impure. Then the application of the Patte Noire test [20] may be difficult for children with Islamic or Jewish background. Thus the child cannot identify with the hero of the story, and the validity of the test is severely restricted. On the other hand, the connotation of specific animals, for example, snakes or rats, in the occidental world is strongly different from the oriental connotations.
Projective methods for testing, diagnosis, and therapy
A wealth of projective methods has been developed for clinical and nonclinical use, for diagnostics, therapy and personality assessment, and for decision processes in human resource management. Several approaches to classify projective methods have been proposed, and in this chapter, I will follow the taxonomy of Lindzey [21] , suggesting five groups of projective techniques based on the handling of the material. This classification is also reflected in the title of the present chapter.
First, construction techniques provide the material for creative processes such as drawing or writing, for example, pencil and paper for the various drawing tasks.
Second, association techniques involve the presentation of a stimulus, may it be verbal (like the wordlist in the C. G. Jung experiment of 1908 [22] ) or nonverbal (such as an inkblot). The proband is then asked to provide verbal associations, or a narrative.
Third, completion methods provide stimulus material containing blanks, for example incomplete sentences such as in the Washington University Sentence Completion Test (SCT) [23] , or incomplete stories [24] [25] [26] . Additionally, combined material such as comic-like pictures with an empty speech bubble has been used [27] .
Fourth, arrangement or selection methods are based on picture material or building bricks and block, such as the Lowenfeld Mosaic Test [28] .
Fifth, expression techniques involve playful arts material, such as miniature figures as in doll or figurine play [29, 30] , or expressive sandplay [31] [32] [33] .
There is no strict separation of these fields, and mostly combined methodologies seem to be in use in the clinical practice.
A similar classification has been proposed by Frank [34, 35] , with constitutive, constructive, interpretive, carthartic, and refractive techniques. A discussion of both classifications is provided by Semeonoff [36] . Of note, there is a certain overlap between the different categories as well as the different categorization systems. In general, a three-dimensional model of classification systems has been proposed, containing the various aspects of stimulus, response, and intention ( Figure 2 ).
With regard to the nomenclature, the term "apperceptive" means that the proband is asked for a projective response to visual stimuli, for example in the TAT [37] and the variants derived from this test. The term "thematic" means in this context that a narrative, or a story is created, not only short response, or value on a rating scale.
The term "semiprojective" means that a test provides operant, or projective, stimuli and records the answers in a respondent way, such as with a questionnaire [38] . Another definition of "semiprojective" describes the creation of a real-world scene by symbolic, or transformed, means, such as figurines, drawings etc. [39] .
There has been a debate on the psychometric properties of diagnostic tests, criteria including norms, reliability, objectivity, validity and incremental validity, and its utility for treatment purposes [5, 6] , but in the current chapter, I will not add to this debate. In the literature review for this chapter, there has been numerous doubtful and dubious "tests," which seem to be based on individual ideology, not scientific scholarship. Moreover, the terms "test,"" technique," and "method" are often used interchangeably, but in the light of the current literature, a "test" is related to a clinical diagnostic purpose, and it can be judged and challenged by the abovementioned psychometric criteria. For a "technique" or "method" lesser demands are necessary with regard to the latter, and it seems that "techniques" / "methods" mainly serve the therapeutic objectives. In this case, their clinical use can be assessed by means of the methods of evidencebased medicine, which for example include the evaluation of clinical studies with regard to randomization, blinding, and the description of withdrawals or drop-outs [40, 41] . Multidimensional classification system of projective methods. Projective techniques can be classified according to the sensual quality of the stimulus (verbal, visual, auditory, etc.), the category of response (e.g., association, interpretation, manipulation as in play or construction, or choice and ordering), and the intention or purpose, may it be diagnostic, may it be therapeutic, or may it be for the description of personality traits.
Standardized psychological diagnostics relying on clinical interviews, questionnaires, rating scales, etc., which are based on normalization of samples, will result in the relative position of an individual within a given distribution. For example, the standard normal distribution is characterized by its mean value and the standard deviation. Thus, all values obtained smaller or larger than two standard deviations are out of the normal range. An individual taking the test can hence be grouped in categories like "meeting the criteria" or "not meeting the criteria" or will result in the position of the individual in a percentile rank (PR).
On the other hand, projective techniques aim at describing an individual not relatively to others, but individually. With regard to developing a personalized medicine, this will become more and more important. Psychometric data like standardization, objectivity, validity, and reliability can be obtained using adequate measures, for example, the OPD-CA. Normalization of data may not be sensible, since most of the projective methods do not aim at placing an individual in a relative order compared to others (such as percentile ranks).
Projective techniques have also been used in anthropology for cross-cultural studies [15] , with the background that verbal aspects could be eliminated. In summary, the use of projective techniques strongly depended on cultural conceptualization, and surprising results for example with regard to drawing methods have been observed. For example, in the past, human figure drawings like the Machover Draw-a-Person test [42] have been applied for the intelligence and developmental measures. Administered in field studies in Inuit and Cree children, it revealed that the Western conceptualization of intelligence cannot be measured using this task [15, p. 294 ]. In conclusion, a projective test should test projective mechanisms, and not be used for other variables, such as intelligence measures, motor skills, speech development, or questions of child custody, since the validity of this approach is not guaranteed.
Clinically used projective tests, methods, and techniques: an overview
In the following section, I will give an overview over the most commonly used projective tests, methods, and techniques applied to children and adolescents. The following descriptions are neither complete nor representative, but they may give a fast first glance on the available techniques. [49] and also later by Ziler [50] , the child is instructed to draw a man (today: person), "as good as you can." Later, the instruction was extended to "draw a man, a woman, and yourself." Additional modifications involve the drawing of "a man, a woman, and yourself [42] ." Aim: The test aims at detecting the level of intellectual abilities, and was intended as test for school entry qualification. It gives information about the developmental status and the selfesteem of a child. The DAP depends on visual perception, the spatial organization of apperception and the coordination of visual and motor skills.
Age: not limited, best from 3 to 14, but it is advisable not to use the test on children 11+.
Time: not specified, but 10-15 min seem to be sufficient Scores/norms: 1651 drawings from children [50] , in the revised edition, 1125 children aged 3-14 [51] .
Only a poor correlation has been found to intelligence tests [52, 53] , thus the DAP should not be used instead of an intelligence test.
Publication date: 1926 (revised 1963).
References: [42, 49, 51, 54] .
House-Tree-Person projective drawing technique (H-T-P)
Description: The child is instructed to draw "a house, a tree, and a person" without further specification which house, which tree, or which person is meant. Then the child is invited to explain the drawings.
Aim: The test aims at measuring personality traits, brain damage and general mental functioning, and developmental psychopathology.
Age: 3+. References: [75] .
Tell-Me-A-Story Test (TEMAS)
Description: The TEMAS (the Spanish word for themes) is a multicultural narrative test based on 23 colored picture test cards presenting social situations. Eleven of the cards are gender specific. The minority cards show predominantly Hispanic and Black individuals, while the nonminority cards depict mostly nonminority people. The child is presented the set of cards and asked to create a narrative of the situation depicted.
Aim: The test aims at screening both minority and nonminority children for emotional and behavior problems.
Age: 5-18.
Time: Not specified.
Scores/norms: The test scores 9 personality aspects: interpersonal relations, aggression, anxiety and depression, achievement and motivation, delay of gratification, self-concept, sexual identity, moral judgment, reality testing, and functions not pulled; 7 affects: Happy, sad, angry, fearful, neutral, ambivalent, inappropriate affect; and 18 cognitive functions including reaction time, total time, inquiries, fluency, omissions, sequencing, imagination, relationships, transformations, and conflicts.
Normative tables for white, black, Puerto Rican, and other Hispanic children and adolescents are available. Data are based on 600 children (aged 5-13 years).
Publication date: 1982.
References: [76, 77] .
Fairy Tale Test (FTT)
Description: The test material contains 21 cards in 7 sets of 3 cards each. The child is presented the 3 cards of the set and asked questions specified in the manual.
The 7 sets of cards show Little Red Riding Hood (2 sets), Snow White and the Seven Dwarfs, and characters of witches, dwarfs, wolves, and giants.
Aim: The FTT can be used to assess the child's personality dynamics, including personality traits, and their interrelations. "The FTT can be effectively employed for: (1) personality assessment for research purposes (developmental, cross cultural and longitudinal studies), (2) diagnostic evaluation of clinical studies (severe psychopathology or disturbance as an outcome of ephemeral traumatic or stressful events, and (3) evaluation of psychotherapeutic treatment [78] ."
Age: 6-12.
Time: about 45 min.
Scores/norms: Quantitative interpretation of 30 variables in six categories: impulses (9 items), desires (3), needs (5), ego functions (8), emotional states (3), and object relations (2). These comprehend: adaptation of content, unusual measures, relation to the mother, relation to the father, fear of aggressions, fears, desire for superiority, dominant aggression, oral needs, oral aggression, sense of property, desire of material wealth, desire for affection, aggression type A (exploiting, nonemotional, nonaroused), defensive aggression, envious aggression, retaliative aggression, sense of belonging, altruism, ambivalence, depression, self-esteem, moral, need for protection, sexuality, and repetitions.
Qualitative interpretation evaluates defense mechanisms, family dynamics, anxiety, and Ego functioning with synthetic-integrative functioning, regulation and control of impulses, mastery, and judgment and the quality of thought process.
Standardization is available for the FTT from data of 760 children aged 7-12 in a first study, and 873 children aged 6-7 in a second study.
Publication date: 1995.
References: [79] .
Rorschach inkblot technique
Description: The proband is presented 10 inkblot tables in a standardized order. At the first sight, all tables seem to be symmetrical. Some of the tables are colored, some are depicted in grayscale. The proband is asked to describe what is seen on the plates. There is no limit in the answers with regard to number, or time.
Aim: Originally, Rorschach envisioned the use of plates as a diagnostic tool for schizophrenia. Later, the Rorschach inkblot technique aimed at describing and classifying personality traits of the proband.
Age: 5+.
Scores/norms: There are several scoring systems available, which are all based on the same categories, including location (whole responses, detail responses with tiny details, edge details, interior details, and rare details, and space responses), determinants (responses relying to form, movement, color, shading, achromatic color, texture, chiaroscuro [=distribution of light and shade], "X-ray," variations of shading, reflection, pair) and content (human, animal, anatomy, human, and animal objects, "objects,""pathognomonic," and disturbing, popular and original) [36, p. 24-51, 80, 81] . One of the most elaborated scoring systems is the "Exner system" aka "Comprehensive System [82] [83] [84] ."
Publication date: 1921.
References: [13, 85] .
Holtzman inkblot test/technique (HIT)
Description: The proband is presented 45 plates containing inkblots after 2 trial blots, and asked to produce a single response per blot. There are two independent forms (A, B) available.
Aim: The HIT aims at describing and classifying the personality of the proband.
Scores/norms: The scoring system is based on 22 variables in 6 clusters (or "dimensions), including "m o v e m e n t ,i n t e g r a t i o n ,h u m a n ,b a r r i e r ,p o p u l a r , color, shading, form definiteness (reversed), pathognomonic verbalization, anxiety, hostility, movement,formappropriateness,location,reaction time, rejection, animal (reversed), penetration, anatomy, and sex [86] ." Norms are available from 1400 individuals without psychopathology, schizophrenia, depression, and mental retardation.
Publication date: 1961.
References: [87] .
Rotter incomplete sentences blank (RISB)
Description: The proband is presented a list of 40 incomplete short sentences, consisting of 1-2 word sentences. The proband is asked to complete the respective sentence.
Aim: The RISB is described as a screening instrument for adolescents and adults and aims at measuring adjustment.
Age: There are three different forms available, one for school children, one for college students, and one for adults.
Time: 20-40 min.
Scores/norms: A scoring system has been developed on a scale from 0 to 6 for each answer according to empirically derived answers for males and females. Norms have been provided for college students [88] .
Publication date: 1950 (revised 1992).
References: [89, 90] .
Hand test
Description: The proband is shown 10 picture cards showing line drawings of a hand in various positions. The cards are administered one after another and the proband is asked to explain what each hand is doing.
Aim: measure action tendencies, especially acting-out and aggressive behavior in children and adults.
Time: 10 min.
Scores/norms: Means, cut-off scores, and typical score ranges for normal and various diagnostic groups are provided. Quantitative scores comprise aggression, exhibition, communication, dependence, acquisition, tension, and withdrawal, whereas qualitative scores aim at discovering underlying feelings and motivations. Six summary scores, including an index of overall pathology and an acting-out ratio, are provided. The latter is used to predict aggressive behavior.
Publication date: 1962.
References: [91, 92] .
Family Relations Test (FRT)
Description: The test material consists of 20 stereotypic figure shapes made out of paper/ cardboard. These figures represent persons of different age and function, e.g. child, parent(s), grandparent(s), and most importantly, the "Nobody" figure. There is a small container attached to the figures, in which the child can place tokens, or the small question cards.
The child is first asked to pick the relevant figures of his/her family, and is then asked questions about family members, for example, questions like "This person in the family is very nice to me." Then the child is asked to place the card with the question into the box attached to the figure shape.
Aim: The FRT has been used in questions of child welfare, child protection, and family placement.
Age: 3-7, 7-15 (2 versions).
Time: 30 min.
Scores/norms: For scoring, the number(s) of each card is noted with regard to the respective figure chosen. The interpretation is based on "incoming" (from the person) and "outgoing" (towards the person) attitudes, or feelings.
Age: 4-13. ), but the material used in the sand is not specified. Mostly, each therapist collects material on his / her own. Miniaturied figures of human and super-human beings, animals, plants and woods, inanimate nature like rocks and stones, fossils, or shells, can be found. The theoretical background is laid on the work of C. G. Jung.
In the 1990s, the term expressive sandwork was created.
Aim: The aim of these techniques is to create and activate an imaginal realm in which the unconscious can be expressed symbolically. In a nonverbal, nondirective approach, a sand image is created, containing archetypal, symbolic, and interpersonal elements of the inner and outer world.
Age: Not specified, but 3+ recommended. Level 1 contains humans, subdivided in men, women, adolescents, children, a royal family, knights, pirates, American Indians, fantasy figures like ghosts, a mummy, a fairy, goblins, and unicorns. Then there are wildlife and zoo animals, like deer, elephants, apes, giraffes, a camel, fish, a shark, lions and tigers, a crocodile, and farm and domestic animals like horses, cows, pigs, sheep, chicken, rabbits, hedgehogs, squirrels, dogs, and cats.
Level 2 contains boxes and baskets, trees, fences, material for a construction site, a garden, furniture from a living room, and objects from a household, like knives, spoons, forks, and dishes. Then there is a treasure, weapons, carpets, flowers, and alimentary goods. Next, furniture from a kitchen and a bedroom is provided. Next a classroom and a room in a pediatric hospital.
Level 3 contains larger components like plastic bases for a fortress, the jungle, and the construction site.
In a nondirective play therapy approach, the child is free to choose any material required from the case.
Aim: The case can be used for diagnostic and therapeutic purposes. The technique aims at providing a projective space for the child to create a scene or sequence of its unconscious. Moreover, an interaction with the therapist is possible, enabling interpretation and dialogue.
Age: 3+. References: [19, 117] .
Projective approaches in play therapy
In the previous section, we have seen the use of projective techniques for diagnostic purposes. Additionally, projection is an important means of therapy. Hence, specific therapeutic approaches have been developed making use of the mechanisms of projection. These approaches include psychoanalysis, imaginary therapies, and play therapy. Whereas play therapy is seldomly used in the counseling of adult patients, it seems to be a standard procedure in child therapy, often even implicitly, meaning that sometimes the therapist is not aware of the projective (and counter-projective) elements in the therapy. In the definition of the Association for Play Therapy (APT, www.a4pt.org), play therapy is "the systematic use of a theoretical model to establish an interpersonal process wherein trained play therapists use the therapeutic powers of play to help clients prevent or resolve psychosocial difficulties and achieve optimal growth and development [118] ." In the following section, we will concentrate on play therapy and describe several projective techniques in play therapy.
Typical forms of children's play
Child's play has been grouped in to different subtypes [46] such as (i) toy and object-based play, for example using balls, dolls, or puppets, (ii) narrative plays, such as story-telling and reading / book-based approaches, (iii) role-playing, including costumes and masks, (iv) creative arts, which comprehends drawing, painting, sculpting, for example with clay, wood, or stone, dancing, or playing music instruments, (v) fantasy approaches using figurines and miniature world material, and (vi) game play techniques such as strategy and cooperative games, squiggles, or chance games involving boards and cards.
In our view, there is a certain overlap in play therapy approaches, since the before mentioned definition is based on objects or material, not methods. Despite the respective approaches chosen, projection can occur with all of these.
Projection in child play
In the early twentieth century, play therapy was developed by psychoanalysts in the context of psychoanalysis for children, since it has become obvious that a "talking cure" based on a highly developed system of speech to express-free associations was not suitable for the therapy of children.
In a main assumption of the psychodynamic theory, intrapsychic elements are projected onto outer objects such as play material, especially figurines [119] . This, for example, opens the way for identification and, thus, projective identification. Of note, there is a clear difference between identification processes and the interpretation of the therapist [120] . Even "obvious" scenes occurring during play may have a totally different origin and background. Therefore, it is wise for the therapist not to provide interpretation of the patient's creation, but to reveal its meaning for and with the patient. For example, the therapist's interpretation based on (counter-) projection and projective identification, in a technique making use of externalization in cases of domestic violence or sexual abuse, and anorexia nervosa, may trivialize and minimize the problem, and may lead to misinterpretation [121] .
Children make use of figurines for example to describe the dynamics in their relationships to their parents, siblings, friends and classmates, teachers, and other people of their world. Moreover, figurines give the child the possibility to externalize different inner self-objects and attribute their properties to different characters.
Play is not only an ethological component of child development, but also a therapeutic tool. A number of therapeutic factors of play have been identified and described as the "Therapeutic Powers of Play [122] ." These include play as a form of self-expression and nonverbal communication, a possibility of gaining access to the unconscious, a direct and indirect form of teaching, a possibility for stress inoculation, a method for counter-conditioning of negative effects, abreaction and catharsis, chance of the creation of positive effects, the enhancement of attachment and amelioration of relationships, the development of moral judgment, empathy, and sublimation, the exertion of power and control, mastery, the increase of competence and self-control, a growing sense of self, developmental acceleration, encouraging creative problem solving, fantasy compensation, reality testing, behavioral rehearsal, and rapport building [122, 123] .
Special forms of play therapy using projective mechanisms
In general, two main approaches in play therapy can be distinguished. Directive play therapy describes interventions in which the therapist initiates and structures the patients play activities, whereas nondirective play therapy approaches leaves the responsibility and direction of the play during each session to the patient [124] . Both approaches enable projection as a mechanism to address intrapsychic issues, but in g e n e r a ln o n d i r e c t i v ea p p r o a c h e sm a k e st h eo c c u r r e n c eo fp r o j e c t i v em e c h a n i s m sm u c h easier. Moreover, in psychodynamic therapies, projection is necessary for the technique applied. A not exhaustive overview over current forms of play therapies is presented in Table 2 .
In the following sections, two approaches are described in more detail, sandplay therapy, and a form of psychodynamic play therapy. ), but the material used in the sand is not specified. Mostly, each therapist collects material on his/her own. Miniaturized figures of human and super-human beings, animals, plants and woods, inanimate nature like rocks and stones, fossils, or shells, can be found. The theoretical background is laid on the work of C. G. Jung.
In the 1990s, the term expressive sandwork was created. It is based on the assumption that any sand tray creation is an expression of the client's inner world.
Age: Not specified, but 3+ recommended. Level 1 contains humans, subdivided in men, women, adolescents, children, a royal family, knights, pirates, American Indians, fantasy figures like ghosts, a mummy, a fairy, goblins, unicorns. Then there are wildlife and zoo animals, like deer, elephants, apes, giraffes, a camel, fish, a shark, lions and tigers, a crocodile, and farm and domestic animals like horses, cows, pigs, sheep, chicken, rabbits, hedgehogs, squirrels, dogs, and cats.
Age: 3+.
Time: Not specified or restricted. An individual session can last the whole hour of therapy.
Scores/norms: Not available. Currently, an empirical clinical study is being initiated to address this question.
Publication date: 2013.
References: [19, 117] .
Discussion and conclusions
Projective methods are widely used tools in the assessment of child and adolescent mental health. Whereas in adult assessment, projective techniques lost their predominant position over the last decades [126] [127] [128] [129] , they are in second position in child and adolescent outpatient clinics after intelligence testing [130] . Moreover, the discussion about the psychometric properties of projective tests is unsolved. With regard to the literature, one must carefully address each test: there are tests with excellent validation parameters, large study samples, normalization data, and standardized evaluation, whereas others remain obscure in technique and interpretation and provide unsound results.
The classification of projective tests has been stable since more than 50 years, but there is a certain shift and extension towards the use of computers from the paper-and-pencil-based approaches. Surprisingly, the stimulus material did not change over the years, sometimes there is revised material (for example, modern plastic figurines instead of dolls, or updated pictorial material in thematic apperceptive tests), but in general, the basic principles associated with the material remains constant.
The theoretical background of projective methods has been enlarged by both the expansion of the psychoanalytic theories and neurobiological findings, such as mirror neurons as morphological basis of the mechanisms of mentalization [131] . Moreover, the field of affective neuroscience provided evidence for the neuroanatomical location of drives through emotional circuits, corresponding to Freud's concept of the dynamic unconscious [132] .
With regard to therapy, projection is the main mechanism in play therapy approaches. Having introduced the concepts of play therapy, two forms of play therapy approaches are described in detail. In this sense, projection is also the main constitute of a therapeutic agent.
In conclusion, projective methods provide useful methods for the assessment of psychological questions when appropriately used. Novel standardization of psychodynamic processes can help to reevaluate the benefit of projective methods.
